The diffraction of electromagnetic or acoustic pulses by a wedge (and by its special case, a half plane) has been treated in a number of recent contributions. The majority of these treatments is based on a direct attack on the wave equation of arbitrary time dependency, with the following cases being treated: Normal incidence of a plane pulse on a half plane [6] , [7]**; two dimensional pulse incident on a half plane [7]; plane unit step function pulse incident on a wedge [13] , [15] , [16] ; arbitrary pulse incident on a wedge [12] . For most of the rest, the approach centers on integral transform methods. The case of a spherical pulse (unit step function) incident on a half plane [22] , uses the Fourier Transform method, while the case of a cylindrical "Dirac" pulse incident on a half plane [21] uses the Ivontorovich-Lebedev transform method [14] . We wish to solve the wave equation for the potential for the case of a cylindrical "Dirac" pulse incident on a perfectly reflecting half plane , From the solution for the "Dirac" pulse the effect of an arbitrary pulse excitation g(t) can be synthesized. Several special cases for g(t) are examined.
The diffraction of electromagnetic or acoustic pulses by a wedge (and by its special case, a half plane) has been treated in a number of recent contributions. The majority of these treatments is based on a direct attack on the wave equation of arbitrary time dependency, with the following cases being treated: Normal incidence of a plane pulse on a half plane [6] , [7] **; two dimensional pulse incident on a half plane [7] ; plane unit step function pulse incident on a wedge [13] , [15] , [16] ; arbitrary pulse incident on a wedge [12] . For most of the rest, the approach centers on integral transform methods. The case of a spherical pulse (unit step function) incident on a half plane [22] , uses the Fourier Transform method, while the case of a cylindrical "Dirac" pulse incident on a half plane [21] uses the Ivontorovich-Lebedev transform method [14] . We wish to solve the wave equation for the potential for the case of a cylindrical "Dirac" pulse incident on a perfectly reflecting half plane [21] , The procedure used here, essentially similar to Cagniard's method [1] , [3] , [4] , gives the solution to this problem not only in elementary form but in terms of functions of algebraic character.
The procedure is as follows: First one determines the Green's functions G[ and G'3 for the so-called " modified" Helmholtz equation Au -y2u = 0, itself obtained from the Ilelmholtz equation Au + k'u = 0 upon putting k --iy. (The velocity of propagation is set equal to one so k = to.) The Green's functions G[ and G'2 are then cast in the form of Laplace transform integral F(t)e~yt dt. Their inverse Laplace transform with respect to y as parameter is the "Dirac" pulse solution for the wave equation, that is, the Green's functions for the wave Eq. [1] , [3] , [4] , and [9] , From the solution for the "Dirac" pulse the effect of an arbitrary pulse excitation g(t) can be synthesized. Several special cases for g(t) are examined.
I. Green's Functions. The Green's functions G[ and G'2 for the wedge for the Dirichlet and Neumann problems, respectively for the modified Helmholtz equation are well known to be:
for p > p and the same formula for p > p save p and p are interchanged, where Q{p, <t>') is the location of the line source and P(p, 0) is the location of the observer [18] . If we open the wedge so a, the angle of opening, is 2t we have the Green's functions for the half plane, namely:
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II. Expression of G[ and G'2 as a Laplace transform.
Our goal is to express G[ and G'2 as a Laplace Transform integral with y as transformation parameter, i.e., G [ and Gr2 should be of the form: =/; me~y> dt> (3) where F(t) contains, besides the integration variable t, the properties a, 0, 0', p, p' as parameters, but is independent of 7. Then the inverse Laplace Transform of G[ and G'2 , is iufit F(t). For this purpose it is desirable to represent the term Upon interchanging the order of summation and integration which is permissible because of the absolute convergence of both sum (1) and integral (4) we encounter terms of the form and 5 '•cos cos fe") ■
where v = 0 T 0'. Series (5) can be summed for an arbitrary opening angle a for the wedge, while presently (6) can be summed only for a = 2t, namely the half plane. Then the Green's functions G[ and G',z for the modified Helmholtz equation can be given in the desired form of a Laplace Transform integral (3) . The summations of these series are presented in the appendix. Henceforth we will consider the case a -2tt, the half plane, exclusively.
Then, by (2), (4)
The sums under the integral signs are given in the appendix (2), (3) .
At first we consider the second term on the right hand side of (7) and, from the appendix (3), obtain r00 r 00
Since z = (t2 -p~ -p'")/2pp > 1 along the whole interval of integration t = p + p to t = co; the condition for the validity of the sum (3), appendix is met. For the first term on the right hand side of (7), we have at first, by (2), appendix, / , «" cos n = 0 (f+£p~ f) = 4(pp')",/2(/2 -P2 -P'2 + 2pp' cos v)~W2 (9) subject to the conditions on (2), appendix. Put cos U = (p2 + p -t2)/2pp', then, since in the integration of (7) cos U varies from 1 to -1 when t varies from p -p to p + p, U varies from 0 to x. But the sum (2), appendix, vanishes when U < \V\ [here we write |F| since V = <£ =F </>']. Hence, if (9) is inserted into (7) the integration starts not with p' -p but with (p2 + p'z -2pp' cos V)w2 and ends with p + p ■ If moreover F > ir, the sum vanishes altogether in 0 < U < r and accordingly the integral also.
Since F = <t> =F <t>' we must investigate for which configuration </> <#>' = ir. Let the soua-ce point Q be in the upper half plane (because of symmetry this is no restriction), i.e. 0 < <£' < 7r and consider the cases indicated in the Figs. (2) and (3): We form the image Q' with respect to the half plane or its extension and draw the straight lines QE and Q'E where E is the edge of the half plane. The domain 0 < <j> < 2ir is now subdivided into three regions I, II, III as indicated in the figures.
Region I is bounded by the upper surface of the half plane and the boundary of geometric reflection.
Region II is bounded by the boundary of geometric reflection and the boundary of geometric shadow.
Region III is bounded by the boundary of geometric shadow and the lower surface of the half plane. Then, for a point of observation Pip, <p) lying in the respective regions:
Region I 4> + 4>' < ir, \<j> -<t>'\ < ir,
Hence, by (9) Then, from (2), (7), (8) and (10) one obtains for the Green's functions of the two dimensional modified Helmholtz equation: for a point P lying respectively in
Region III 
with the physical interpretation that the field consists of two lines sources, one located at Q (the original source) and one located at its image point Q', plus an additional "diffraction" term.
Region II (12b)
ti'-i ***>+i IL v * ± L{e w here the field consists of a single line source located at Q plus a "diffraction" term,
where the field consists of a "diffraction" term. Note that the "diffraction" terms are not identical.
Time harmonic case. In order to obtain the corresponding expressions for the time harmonic case (Helmholtz's equation), we have to replace y by ik. Since K0{iz) = -iirHo2) (z)/2 it follows from (12a) that
A similar change occurs in each of the other two regions. III. Transient solutions. Let us now assume that a "Dirac" pulse is applied to the line source, starting at time t = 0. The field produced by such a "Dirac" pulse will be labeled $c(<)-Then #"(/) = (14) <i>D (f) is the inverse Laplace Transform of the Green's functions for the modified Helmholtz equation, with respect to y as inversion parameter [18] . The terms in (12a) to (12c) are expressed as Laplace Transform integrals of the form of (3), whose inversion is the function F(t) itself. Then for a point P lying respectively in the three regions:
with the last two terms in (15a) to (15c) equal to zero when t < p + p', while the others are zero for t < R and t < R' respectively. We are now in a position to determine the field <£(£) due to an arbitrary time dependent excitation function git) applied to the line source at Q [18] , under the assumption that g{t) =0 for t < 0. (16) where $D(a;) is the"Dirac" pulse solution. Then from (15a) to (15c) and (16) we obtain:
for a point P lying in
with integrals whose upper limit t is smaller than the lower limit R, R' and p+p' respectively must be set equal to zero. [Vol. XXV, No. 2 IV. Special cases.
As an example for (17a) to (17c) we choose g{t) = e'", 0 < t<T = 0, t <0, t> T, namely a time harmonic cylindrical pulse starting at t = 0 and of duration T. The integrals occurring in (17a) to (17c) are then of the form J (x2 -a2) 1/2g(t -x) dx.
Since g(t -x) = 0 for t -x > T two cases must be distinguished:
(a) t -c > T, (b) t -c < T.
The lower limit of integration is therefore t -T in case (a) and c in case (b).
We then obtain:
The limits are:
ti = 72 if t -R < T and h = t -T when t -R > T, <2 = R' if t -R' < T and t2 = t -T when t -R' > T, h -P + P when t -(p + p) < T and t3 = t -T when t -(p + p') > T.
The following terms have to be omitted:
The first term in (18a), (18b) when t < R, the second term in (18a) when t < R' and the last two terms throughout when t < p + p'.
We specialize (18a) to (18c) now to the case w = 0, that is, the case of the rectangular pulse of duration T and strength unity. In this case the above integrals become elementary since A + (tl -R'2)l/2.
with ti , t2 , t3 as given before. Certain terms have to be replaced by zero under the following conditions:
The first term in (19a) and (19b) when t < R, the second term in (19b) when t < R', and the last two terms throughout when t < p + p'. We conclude with the case T -c°, i.e., the incident cylindrical pulse is a time harmonic one, starting at t = 0. Here only case (b) applies, with the limits U , t2 , t3 in (18a) to (18c) being: tx = R, t2 = R', t3 = p + p ■ Of particular interest is the case t > p + p', i.e., none of the terms in (18a) to (ISc) vanish. We then write f (x2 -R2)~U2e-x dx = f (x2 -R2)-1/2e-iax dx -f (x2 -R2)'
using the well-known expression for the second Hankel function [5, Vol. 2, p. 21] , A similar expression is used for the term involving R'. Similarly
We insert these results into (18a) to (18c) and group time independent terms together and time dependent terms together. The field $(0 then appears in the form:
$(/)e = (?i,2 + YT(t).
Here Gx and G2 represent the Green's functions for the time harmonic case (13) . YT(t) represents the transient field, that is, the deviation of the field produced by a time harmonic excitation starting at t = 0 from the quasi-stationary case of the time harmonic excitation starting at t = -°° (provided t > p + p). We find for the transient field (nrv\ = 2I/27r~1a(cost> -cosu)~1/2, -u < v < u 2_ e,P-1/!+,l/a(cos u) cos I -I
n_0 " = 0, u < v < 2a -u, 0 < u < 7I-, (e" is Neumann's number, e0 = I, e" = 2, n > 1).
The formula (1) 
n ■= 0
Representation of the product of two modified Bessel functions as a Laplace transform. We prove the formulae:
I.(bs)K.(as) = K^)-1/2{£" P-uiif +^a~ e)e~" dt + 2x-cos (") £( q-,<,C 4 b-)e-i,} (4) K,(a8)K,(bs) = MabTW2 f" ~ ^e'" dt.
If (4) 
